It is the purpose of this review to state simply but in detail the present program for the care of the premature infant carried out by the Department of Pediatrics of the Yale University School of Medicine. This program is not remarkable for its uniqueness nor originality, but it is notable that this program has remained with only minor modifications for the past twenty years. ' The goal of the program in the care of the premature infant is obvious and all planning is directed toward this aim. It is basically to support the infant who is poorly equipped to exist in the normal environment until he is adaptive enough to be cared for by his parents. By definition, here, the premature infant is considered to be any live-born infant weighing 2,500 grams or less. Time of gestation, maturity level, body length, sex, and race are considered as aids in prognosis but are not utilized in the determination of prematurity.
In general, the care of the premature may be divided into three somewhat overlapping periods. First is the emergency phase which lasts from birth until about seven days. During this period of time the major problems of the premature are with respiration and maiptenance of body temperature.
All efforts are directed toward providing an adequate supply of oxygen and a rigidly controlled environmental temperature. The second period in the management of the premature infant may be called the alimentary phase which lasts from about the third day to the twentieth day of life. During this time, feeding is initiated and developed until consistent weight gain occurs. When the infant no longer has respiratory difficulty and the ingestion of adequate food is attained, he may be considered to be in the growth phase of premature care. During this period enough food for adequate weight gain is given and an environment relatively free of potential infectious agents is provided. At the end of this time he is considered mature enough to adjust to an adequate home situation. The care during each of these phases is fairly rigidly planned and executed.
Emergency phase. All newborn babies weighing under 2,450 grams are transferred to the premature unit which is under strict isolation precautions and in which individual gown technique without masks is used. The occasional vigorous baby whose mother is particularly desirous of breast feeding him may be cared for in the Rooming-in Unit on the obstetrical floor. The smaller, more feeble infants (less than 2,100 grams) are placed in an Armstrong bed in which oxygen up to concentrations of 65 per cent can be supplied and in which a satisfactory regulation of environmental temperature can be maintained. The optimal environmental temperature for these infants has not yet been established, but temperatures under 800 F. and over 88°F. are not considered advisable. A relative humidity of approximately 60 per cent is maintained. The inhalation of 95 per cent oxygen and 5 per cent carbon dioxide is carried out for five minutes every hour for twelve hours and then as needed thereafter in an attempt to expand atelectatic pulmonary areas. No effort is made physically to stimulate the infant to cry, and handling, weighing, suctioning, or examination of a feeble infant are done as little as possible, but voluntary movements are unrestrained. A special nurse, however, is provided for their constant observation for at least twelve hours after birth. Chemical stimulants are used only as emergency measures-caffeine and epinephrine being given intramuscularly or intravenously for respiratory or cardiovascular failure in small doses (0.1 to 0.3 cc.).
Although the exact status of hypoprothrombinemia in the production of hemorrhagic diathesis in the newborn is unsettled, vitamin K (5 mg. intramuscularly) is administered to every infant on admission to the premature unit.
No oral feedings are given for the first twenty-four to forty-eight hours of life, and only then if there is no respiratory distress. In this way aspiration with resulting obstruction and pneumonitis is avoided. With careful observation by nurses and with almost constant attendance by the house staff it is possible to save certain infants who would have died from cardio-respiratory failure.
Alimentary phase. When the premature infant is no longer in respiratory distress, oral feedings are begun. These feedings are designed initially to supply only a small portion of the total caloric turnover of the infant; each day a small amount is added. During the first day of feeding only 30 Calories per kilogram of body weight are given by mouth, and the rest of the day's fluids up to 75 cc. per kilogram of body weight is given parenterally. On the next day, milk mixture (55 Calories per kilogram) is given as well as enough parenteral fluid by clysis to assure an intake of 110 cc. per kilogram. By the third day of feeding 75 Calories per kilogram may be given by mouth and only 20 cc. per kilogram given by clysis. On the fourth day in this routine the premature infant receives no more parenteral fluids and is fed adequate calories (90 Calories per kilogram) to meet the average energy requirements for maintenance. From that time on, small increments to the feedings are made gradually every two to three days until approximately the eighteenth day of life, when the infant is taking by mouth enough calories to effect a small consistent weight gain (120 to 130 Calories per kilogram of body weight per day).
The method of feeding during this time is almost always bottle feeding. In the case of feeble infants dropper feeding is attempted, but if slow and accompanied by respiratory distress, it is replaced by gavage feeding carried out by a graduate nurse. Breck feeders are seldom used. The time interval between feedings is approximately three hours, and self demand feeding has not yet been attempted.
The feeding mixture used is that which was recommended by the senior author over twenty years ago. It is a cow's milk mixture containing 2 per cent fat to which is added 10 per cent sugar by weight. This mixture, at present, is diluted with water so that the caloric density is 0. Crude liver extract-0.5 cc. per kilogram of body weight-is given intramuscularly beginning twelve hours after birth and every five days thereafter until discharge. For the period January 1950 to January 1951, vitamin E has been given in 50 mg. doses three times daily as experimental prophylaxis for retrolental fibroplasia. Vitamin E has not prevented the development of this disease.
The parenteral fluids which are administered by clysis consist of a mixture of equal parts of 5 per cent glucose and Darrow's interstitial salt solution. This salt solution has the approximate composition of an ultrafiltrate of plasma and is similar to Hartmann's lactate Ringer's solution. Hyaluronidase is used to facilitate absorption of these solutions.
Growth phase. With feeding of adequate nutriments for growth and weight gain the premature infant is transferred stepwise to a less rigidly controlled environment. All prematures are removed from the temperature controlled Armstrong beds when the body weight reaches 2,000 grams if there is no respiratory distress and body temperature has stabilized. On attaining the weight of 2,100 grams the infant is transferred to the graduate premature nursery where there is less rigid supervision.
An increase in food intake is made with each significant increment in body weight so that the caloric intake is maintained at 130 Calories per kilogram. The indications for blood transfusion and chemotherapy are in general the same as for other infants.
When the body weight of the baby approaches 2,500 grams, preparations for discharge are made. A complete blood count and urinalysis are obtained, and the time interval between feedings is lengthened if possible to four hours. An appraisal of the home situation is obtained from the Visiting Nurse Association. If this report is satisfactory, the infant is discharged to the care of the parents and to the medical supervision of a private physician or a child health conference.
Educational care
Not only the physical development of the premature infant must be considered, but also the emotional responses of his parents. This phase in the care of the premature has been greatly improved recently under the guidance of Dr. Sylvia N. Preston. At all times the house staff is available to talk with parents about their infant. However, in addition, on the infant's thirteenth day of life a definite appointment is made for an interview with the parents to discuss with the intern any problems which the parents may have concerning their new baby. At that time a social service worker may be available for social or financial planning and some general prognosis can be given.
Each month a small informal parents' group is held in the evening by one of the pediatric resident staff. In this meeting, concepts regarding the premature, his mental development, his feeding, his acceptance by the other children, etc., can be clarified, while positive suggestions for his care can be made. Parents who are shy and reluctant to question the physician when alone may be drawn out by the questions of other parents.
Prior to discharge of the infant, mothers are encouraged to come to the graduate premature unit as often as possible to feed their babies with the help of a pediatric nurse if needed. In this way parents as well as infants are prepared for discharge.
Follow-up care. The adequate care of the premature, like that of the full-term infant, does not cease upon discharge from the hospital. Home visits to ward patients are made by the pediatric nursery intern within the first week after discharge. This service provides guidance to the mother in her own environment and may prevent some serious error in the home care of the infant.
Two to three weeks after discharge all premature babies are seen in an afternoon follow-up clinic by the intern who was responsible for the baby while in the hospital. At that time a thorough physical examination is performed and laboratory procedures are carried out as indicated. This clinic visit has not only service value to the patient, but also educational value to the intern.
In addition to the routine follow-up noted above, a careful, systematic study of the eyes of all premature infants has been carried out here for the past two years. As soon as an infant can withstand the stress of ophthalmoscopic examination a thorough search for early evidence of retrolental fibroplasia or other ocular disease is carried out. At weekly intervals thereafter, each infant is re-examined until the time of discharge. After discharge from the hospital further examinations are performed every two weeks until approximately four months of age at the Eye Clinic for Prematures. In this way evidence is being acquired regarding the course and pathogenesis of retrolental fibroplasia which may be useful in an experimental approach to the etiology of this disease.
Summary
The general principles for the care of the premature infant on the University Service, Grace-New Haven Community Hospital have been given. The physical care of the infant and the educational program for the parents are described. The practical outline for the management of the premature is presented below.
